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in character, and it is not possible to specify a particular property which it is
desirable should be possessed by rubber for whatever purpose it is to be applied.

Nevertheless, in the majority of cases a study of the tensile properties
affords an indication of the suitability of the rubber for a particular purpose.

Reference has already been made to the progressive nature of the chemical
changes accompanying vulcanisation. Similarly, the tensile properties of
the rubber undergo a gradual transformation, and these may be followed by
an examination of the stress-strain relationships.

The tests are usually carried out with the aid of an apparatus designed to
operate upon test-pieces of suitable shape and dimensions; two main types
are in use, one adapted for straight, the other for ring-shaped test-pieces.

In cases where a straight test-piece is to be employed, the rubber is incor-
porated with the sulphur in the usual manner (see p. 200) and vulcanised in a
mould to give a sheet of a definite thickness. From this sheet there is punched
out by means of a die a strip of rubber with widened ends, usually referred to
as a " dumb-bell "-shaped test-piece.

FIG. 2,
This particular shape is chosen because when a straight test-piece having
the same width throughout is secured at each end by grips and stretched, the
part at the grips would tend to elongate in the same manner as the rest of
the piece, and would therefore be liable to slip away from the grips, and
perhaps break at this point. When the ends are wider and consequently
present a larger cross-sectional area, the elongation in this portion of the
sample is not so marked as in the narrower portion. This central section
of the test-piece is the part upon which stress-strain data are obtained. A
definite length is marked off by means of ink, and gradually increasing loads
are applied to the test-piece up to the breaking point, the distance between
the marks corresponding to each load being noted. The loads are usually
indicated on a dial, the whole apparatus working on the principle of the spring
balance. The loads (stresses) expressed in kilograms per square millimetre
or other suitable units are plotted against elongation (strains) expressed in
percentages of the original length, and the stress-strain curve is thus obtained.
While an apparatus of this type gives satisfactory results, two operators
are necessary to carry out a test, one to take note of the loads and the other
to record elongations.